Introduction {#sec0005}
============

Lumbar disk hernia consists of displacement of the pulpous nucleus contained in the intervertebral disk through the fibrous ring. This displacement may lead to compression and irritation of the lumbar nerve roots and dural sac, which are characterized clinically by the pain known as sciatic pain.[@bib0125]

The etiology of sciatic pain is multifactorial. It can be caused by mechanical compression of the intervertebral disk and by the release of inflammatory and nociceptive mediators coming from the pulpous nucleus.[@bib0130], [@bib0135], [@bib0140], [@bib0145], [@bib0150], [@bib0155], [@bib0160] It has been estimated that 2--3% of the population has lumbar disk hernias, with prevalence of 4.8% among men and 2.5% among women over the age of 35 years. Furthermore, it is the commonest diagnosis among degenerative alterations of the lumbar spine and the main cause of surgery.[@bib0125]

The initial treatment for disk hernia in most cases is conservative. Surgical treatment is exceptional and is reserved only for cases of lack of success from appropriate conservative treatment, progressive neurological deficit or cauda equina syndrome.[@bib0125], [@bib0165] Among the various techniques that have been described in the literature, minimally invasive surgical procedures are now valued more highly because of their lower tissue aggression, shorter hospital stay, lower anesthetic risk and earlier return to work activities.[@bib0125], [@bib0160], [@bib0165], [@bib0170]

Root block is a good option among the minimally invasive techniques for treating lumbar disk hernia. This makes it possible to reduce the inflammatory response, improve the state of pain, reduce the consumption of analgesics, maintain work activities and eliminate the need for surgery, among most individuals.[@bib0160], [@bib0175], [@bib0180], [@bib0185]

For patients who are refractory to appropriate conservative treatment, in an attempt to postpone or even to avoid surgery, root block can be indicated. This can be done using interlaminar and transforaminal techniques, or caudally (via the sacral hiatus).[@bib0125], [@bib0190], [@bib0195]

However, only a few studies in the literature have compared the interlaminar and transforaminal techniques with a view to determining which of these is safer and more effective. We conducted the present study with the aim of clarifying these doubts, so as to make a significant contribution toward alleviating the symptoms caused by disk hernias.

Method {#sec0010}
======

Forty patients were evaluated through a double-blind randomized prospective study.

The sample selection took into consideration the following inclusion criteria: the patients needed to present lumbar sciatic pain secondary to disk hernia, with posterolateral, foraminal or extraforaminal location, which could be either limited to that location or extend beyond it, without any response to 20 physiotherapy sessions, and without any instability diagnosed in dynamic radiographic examinations of the lumbar spine. We took instability to be situations of vertebral plateau angles greater than 18° and excursions of more than 3 mm on dynamic lumbar radiographs in lateral view.[@bib0200]

Patients were excluded if they presented lumbar sciatic pain with causes other than disk hernia, or if their pain responded to conservative treatment consisting of 20 physiotherapy sessions, or if they presented dynamic instability on radiographs.

A visual analog scale (VAS) was applied to all the patients before and after receiving the block.[@bib0140], [@bib0150], [@bib0205] The decision on which block technique would be used was reached by means of a draw. In this, the number 1 represented the transforaminal technique and 2, the interlaminar technique.

The block using the transforaminal technique was applied with the patients positioned in ventral decubitus, with a pillow under the abdomen. All the patients received only one level of block. We used a fluoroscopic device to obtain an anteroposterior image and to be able to identify the desired level of the spine, followed by an oblique ipsilateral Scotty-dog view. The six o'clock position on the pedicle was marked out and this received an infiltration of 1% lidocaine using a needle of caliber 25 and 1.5 inches in length. A Tuohy needle of caliber 22 and 3.5 inches in length was directed towards the spine under intermittent fluoroscopic guidance in the neural foramen, such that the tip would rest in the triangle formed by the nerve root medially, the bone pedicle superiorly and the lateral margin of the foramen laterally. The position of the needle was confirmed through observation of the flow of 2 mL of the contrast medium ioversol (68%) with 320 mg/mL of concentrated iodine, injected into each level. Once the placement had been confirmed, a solution of total volume 10 mL, consisting of 3 mL of betamethasone phosphate (40 mg/mL), 2 mL of 0.25% neo-bupivacaine and 5 mL of distilled water, was injected ([Fig. 1](#fig0005){ref-type="fig"}, [Fig. 2](#fig0010){ref-type="fig"}).[@bib0135], [@bib0145], [@bib0150], [@bib0180], [@bib0210]

In the patients who underwent the interlaminar technique, we followed positioning similar to that of the transforaminal technique. The upper edge of the ipsilateral inferior lamina was marked out and the skin and tissue covering the target point were infiltrated. Loss of resistance is the main sign of entry into the epidural space. After inserting the needle into the peridural space, lateral fluoroscopic viewing was set up in order to ensure that the tip of the needle would rest in the posterior epidural space. Following this, the same volumes of the same medications as described for the transforaminal technique were injected ([Fig. 3](#fig0015){ref-type="fig"}, [Fig. 4](#fig0020){ref-type="fig"}).

After the block had been applied, the patient made use of the same analgesic medication in the hospital and then after discharge from the hospital. The preferred medication was dipyrone: 500 mg every six hours in the eventuality of pain. Only 90 days after receiving the block were the patients referred for motor physiotherapy. The VAS was applied immediately after the patients had received the analgesic block, and then 24 h and 7, 21 and 90 days afterward. Complications such as headache, sudden pain, lumbalgia, temporary motor deficit, permanent motor deficit and extravasation of fluid were evaluated clinically and described in specific medical files.[@bib0215], [@bib0220]

The evaluators before and after the operation were kept unaware of which technique had been applied to each patient and they acted independently with regard to the post-block follow-up.

We used statistical analysis with parametric tests to evaluate data with normal distribution, and this was done in analyzing the results from the transforaminal technique. On the other hand, in cases in which the distribution of probabilities was not normal, we used nonparametric tests. This was used in analyzing the results from the interlaminar technique and for comparing the results between the two techniques. To estimate post-block means, a new dataset was generated using the means from the results at each measurement time, for each patient.

Results {#sec0015}
=======

Among the 40 patients analyzed, 17 were male and the mean age was 49.45 years. Twenty underwent the transforaminal technique and twenty, the interlaminar technique. In the group with interlaminar block, the mean age was 50.05 years and, out of the 20 patients, 10 were male (50%) and 10 were female (50%). In the group with transforaminal block, the mean age was 48.85 years, with seven male patients (35%) and 13 female patients (65%).

In comparing the pre-block VAS values with the times of 24 h and 7, 21 and 90 days afterwards, in relation to both techniques, we found statistically significant results (*p* \< 0.05) at all times, independent of the technique applied, as shown in [Fig. 5](#fig0025){ref-type="fig"}.

In analyzing the mean VAS scores at specific times, we observed that the transforaminal technique presented better results at all the times analyzed, as shown in [Table 1](#tbl0005){ref-type="table"}.

In analyzing the mean pre-block VAS score and the mean final post-block VAS score between the techniques, a statistical difference was observed between them, as shown in [Table 2](#tbl0010){ref-type="table"}.

In comparing the mean final post-block VAS score between the transforaminal and interlaminar techniques, we observed that there was a statistically significant higher pain level in the transforaminal technique, as demonstrated in [Table 3](#tbl0015){ref-type="table"}.

In relation to the various complications that existed, we present here only two: one of lumbalgia in the group with the transforaminal technique and one of headache in the interlaminar group. In the patient with headache, there was no puncturing of the dura mater during the procedure.

Discussion {#sec0020}
==========

Root block may be a good propaedeutic method for alleviating the symptoms and reestablishing the quality of life of patients with disk hernias.

Among the various techniques that have been described, the interlaminar, transforaminal and caudal methods are the ones most frequently used. In terms of efficacy, several studies have demonstrated unequivocally that epidural injections of steroids are effective for the intended purpose, although the benefits are only of short to medium duration.[@bib0150], [@bib0175], [@bib0180], [@bib0225]

In our study, we found that there was a significant improvement in the state of pain after the block was administered, independent of the type of technique used. Most studies have indicated that the advantages of the interlaminar technique are its greater safety and lower lumbar discomfort,[@bib0230], [@bib0235] whereas the transforaminal technique is more effective for reducing pain over the long term.[@bib0185], [@bib0190], [@bib0195], [@bib0210], [@bib0230], [@bib0235], [@bib0240]

In relation to the state of pain, we observed that although improvements occurred through both of the techniques analyzed, the transforaminal technique was more effective for reducing the state of pain, especially after the 21st post-block day, and this improvement persisted until the end of the study.

Regarding the safety of the procedures, both of the techniques were seen to be safe in our study and there were no important complications.

We judge that root block is a safe option, with good results regarding alleviation of sciatic pain caused by disk hernias, for a moderate length of time.

Conclusion {#sec0025}
==========

The transforaminal block technique was shown to be safer and more effective for treating sciatic pain secondary to lumbar disk hernia than the interlaminar technique.
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![Transforaminal block. Image obtained via fluoroscopy.](gr1){#fig0005}

![Transforaminal block (in lateral view, for adequate viewing of the contrast distribution). Image obtained via fluoroscopy.](gr2){#fig0010}

![Interlaminar block. Image obtained via fluoroscopy.](gr3){#fig0015}

![Interlaminar block (in lateral view, for adequate viewing of the contrast distribution). Image obtained via fluoroscopy.](gr4){#fig0020}

![Comparison of the mean VAS scores between the different measurement times, for the two techniques used.](gr5){#fig0025}

###### 

Comparison of the mean VAS score results between the techniques, for each measurement time.

                             Pre-block   24 h afterwards   7 days afterwards   21 days afterwards   90 days afterwards
  -------------------------- ----------- ----------------- ------------------- -------------------- --------------------
  Transforaminal technique   8.81        0.71              1.05                2.33                 3.84
  Interlaminar technique     8.89        0.89              1.53                3.65                 4.88
  *p* value                  0.774       0.492             0.256               0.022                0.195

Mann--Whitney test (comparison between two non-normal independent samples).

###### 

Mean VAS scores -- overall before and after block.

  Mean pre-block VAS score   Mean post-block VAS score   *p* value
  -------------------------- --------------------------- -----------
  8.85                       2.32                        0.000

*p*, statistical significance.

Wilcoxon test (comparison of two dependent samples).

###### 

Mean post-block VAS scores, according to technique.

  Pre-block   After transforaminal technique   After interlaminar technique   *p* value
  ----------- -------------------------------- ------------------------------ -----------
  8.85        1.97                             2.71                           0.027

*p*, statistical significance.

Mann--Whitney test (comparison between two non-normal independent samples).
